MODERN METHODS OF ESTIMATING REFRACTION
there he was told that no glasses would be ground before October. Consequently he had to wait on until the optician had thenm ready. The charge for these was 50 thalers, equivalent to about £50 today.
Though there are numerous references to the use of spectacles in the fifteenth and sixteenth centuries, the medical profession was strongly opposed to their use-Bartisch in 1583 wrote a chapter, on protecting oneself from the need of glasses, and another on ridding oneself of the habit of wearing them. De Saint-Yves described the " three " sorts of vision " the good sight, that of myopes and that of presbytae " and mentioned the need of spectacles-but he too, has a chapter on " How to be exempted from the use of Spectacles." Beer of Vienna, writing in the early years of the nineteenth century, attacked, what he called the rage of wearing glasses and the harm they do-he described them as " crutches for the eyes."
The early lenses were made of tourmaline, beryl, quartz, and later of glass. The glass employed was primarily produced in Vienna and subsequently in Germany. The first German frames were made of leather, the bridges being reinforced with fish bones. The first side pieces, if they may be so called, were of string. Metal side-pieces were next introduced. Glasses with frames of iron, brass and copper, were sold in London during the 18th century for ls. a pair; with gold frames costing from £10 to £20. Tinted glasses were used at the beginning of the Georgian period. Bifocals were the invention of Benjamin Franklin at the end of the 18th century.
James Ware, one of the leading ophthalmic surgeons of the early part of the 19th century, Donders says, is entitled to be described as the .discoverer of hvpermetropia. In a paper read before the Royal Society in 1812, Ware made some accurate observations " There are also instances of young persons who have so dis.. proportionate a convexity of the cornea or crystalline, or of both, to the distance of these parts from the retina, that a glass of considerable convexity is required to enable them to see distinctly, not only near objects but also those that are distant; and it is remarkable that the same glass will enable many such persons to see both near and distant objects, thus proving that the defect in their sight, is occasioned solely by too small a convexity in one of the parts above mentioned and that it does not influence the power by which their eyes are adapted to see at distances variously remote. In this respect such persons differ from those who had the crystalline humour removed by an operation since the latter always require a glass to enable them to discern distant objects, different from that which they-use to see those that are near." These observations were forgotten and it was not until 1859, at a and is easily removed, when strict attention is paid to the free circulation of the blood. Whatever shortcomings this theory may have in scientific precision, they seem to be more than counterbalanced by its value as a method of clearing an overcrowded refraction department !
In the management of a case of myopia everything which tends to promote pressure of blood to the head should be avoided. Abstinence from heating drinks, strict attention to diet, washing the eyes with a cold, fresh, spring water, cold compresses to forehead and eyes-not however when overheated, and stimulating foot baths are among the directions to the patient-truly the wav of myopes was hard! If anisometropia existed and one eye waIs myopic, the good eye was to be occluded and the other exercised. Concave lenses were not to be resorted to until absolutely necessary. Franz's remarks on the selection of glasses are worth quoting:
" T'he person desiring the aid of spectacles will always do "well to apply to an experienced and intelligent optician--"careful trial is the only sure method of finding good glasses perfectly adapted to the exigency of the case." In 1840, William Mackenzie of Glasgow produced the third edition of his treatise on the "'Diseases of the Eye "-a work which had a reputation, not only in the British Isles, but also on the Continent and in the United States. As with other authors of this period, scant attention is paid to errors of refraction. In the section on the treatment of conical cornea, Mackenzie quotes Sir John Herschel as suggesting being worthy of trial, the procuring of, at any rate temporarily, distinct vision, by applying in contact with the surface of the eye, some transparent animal jellv con'tained in a spherical capsule of glass: or whether an actual mould of the cornea might not be taken and impressed on some transparent medium. Mackenzie does not suggest the use of glasses for the condition. Although over one hundred pages are devoted to the varieties and treatment of cataract, only three are concerned with the correction after operation, and the information in them is of little value.-" No cataract glasses ought to be given to a patient as long as his vision appears to be improving without them."-He considered, as probably incorrect, the statement that those who were short sighted previous to the formation of the cataract, can, after a successful operation, lay aside their concave glasses and that some may still even require minus lenses. Mackenzie commences the section of his treatise dealing with refractive errors, by defining what he calls " the point of distinct.
vision "L-'at which objects are most clearly seen. It averages from 15-20 inches-whereas some eyes cannot see any object distinctly unless it is brought nearer, viz., the myopic eye; others require the object fu'rther away than the average point of distinct vision-viz., the presbyopic eye. He advances sound views to explain the two conditions-he thought the myopic eye must refract too much or be too long and that in the presbyopic eye the reverse obtained. Mackenzie attached great importance to rank as an aetiological factor in myopia-in the inferior stations of society,'artificial means for correcting slight defects of this kind are rarely resorted to, and there is even reason to remained stat-ionary throughout life and therefore no change of glasses was necessary and hence the use of stronger lenses was harmful. In spite of his deep rooted prejudice he ha(l a set of concave lenses numbered 1 to 12-'number 1 having a focus of 48 inches and number 12, 21 inches. Presbyopia, or farsightedness, was thought to occur suddenly and at any period of life but the greater number of cases were due to the changes occasioned by advancing years. The refractive powers of the eye were considered to become too feeble, or the optic axis shorter than natural. Among the objective signs, attributable to this cause, were an apparent diminution in the size of the globe, flattening of the cornea, shortening, of the axis of the anterior chamber and smallness of the pupil. The onset may be 'in youthmen of 20 sometimes cannot see to read without a glass of 6 to 8 inches focus.
Mackenzie observed that people who can read as well after 40 years as before, have a little myopia. He is puzzled as to why patients of 80 or 90 years, long accustomed to use strong plus lenses, may recover reading vision-the theories current in his day being: (i) decay of the adipose substance at the bottom of the orbit and the eye lacking its accustomed support, will be 1HE BRITISH JOURNAL OF OPHTHALMOLOGY brought by the pressure of the muscles into a kind of oval figure in which state the retina will be moved back to its proper position.
(ii) absorption of part of the vitreous, in consequence of which the sides of the sclerotic are pressed inward and the axis of the eye proportionately lengthened. Mackenzie surmised that along with the diminished refraction of presbyopia, there was a loss of accommodative power for near objects. The use of convex lenses was advised for reading but not, as a general rule, for distance. The sudden onset of presbyopia under 40 years of age should make us suspect some derangement of the internal parts of the eye: some pressure behind the eyeball, or some disease of the intracranial portions of the optic apparatus.
The case is quoted of a boy aged 8 years, who suddenly became presbyopic-the disease continued two weeks and was cured by the application of leeches to the temples and purgatives. Two sisters were similarly affected for six weeks. It is interesting to speculate as to the probable diagnosis-perhaps diphtheria is the most likely. Astigmatism, which is called irregular refraction, is mentioned. Mackenzie remarks that irregular formations of the cornea or of the crystalline lens, are probably much more common than is supposed.
We nmay, I think, fairly infer that the status of the refractionist differed but little in France in the middle of the 19th century, from that in the British Isles. C. Denonvilliers and L. Gosselin published a treatise on eye diseases in 1855. Although it is a comprehensive work, some ten pages only, are given up to anomalies of refraction. TIhese are divided into the usual classification of myopia and presbyopia. The authors' views in general coincide with the customarny teaching of that period, for example, concave glasses were to be used for mvopia, but only as little as possible, owing to their tendencv to increase this condition. Thev mention as curative treatment tenotomy of the internal and external recti-a procedure which had the advocacy of several prominent French ophthalmic surgeons but they themselves considered operative interference too risky.
Asthenopia is mentioned-to explain it two theories were put forward-the first that it was a peculiar disposition of the retina to become congested: the second explained it, as a painful compression of the eye, caused by contraction of the ocular muscles. Ihis was thought to take place chiefly on near vision when the muscular contraction, caused the vitreous to press on the retina and thus cause pain. Denonvilliers and Gosselin seem to have inclined towards the retinal theory.
A year previous to the publication of the French oculist's work, Alfred Smee, surgeon to the Central London Ophthalmic Hospital, had embodied in book form, a series of lectures given at the Hospital. The whole eye seems to shrink and the anterior chamber becomes smaller and the cornea flatter. It was then held that the onset of presbyopia was due to absorption of the aqueous, but Smee considered a diminution in the power of adjustment, as he calls it, more common. He regarded hypermetropia as a pathological state, but he had seen cases where it was congenital, the power of adjustment being perfect. Myopia was usually congenital. He observed that labourers and soldiers were not short-sighted and that the literary-minded were affected by the condition and fell into the fallacy of regarding occupation, as being the cause of the absence or presence of myopia. Though not expressly stated, the use of spectacles for the correction of myopia, except when all other methods have failed, did not nmeet with approval. Irregular vision, as he calls astigmatism, exists in a few cases. It depends on the lens being either of incomplete figure or of its refracting power being abnormal in its various' parts. Smee invented an optometer which he suggested should invariably be employed by the optician before supplying spectacles.
John Whitaker Hulke, who was born in 1830, and was one of the surgeons at Moorfields, in some reminiscences of his youth, remarked " in my earliest student days the ophthalmoscope was unknown and errors of refraction were so little understood that a small tortoise-shell case, which could easily be carried in the trousers pocket, containing half-a-dozen convex and concave spherical lenses, was held to comprise a sufficient stock for every trial." A few years ago Hasket Derby, one of America's leading ophthalmic surgeons of the latter part of the 19th century, published a very interesting account of a visit to the clinics of von Graefe, Arlt and Donders in the winter of 1859. He attended the clinical work and " operation " course of Ferdnand Arlt of whose teaching and kindness he speaks most appreciativelv. Refraction cases were comparatively rare and were seen by an assistant. Von Graefe's " KIlinik " at Berlin was then visited. The refraction work was done by Liebreich. He used the old Jaeger tests and a case of lenses based on the scale of the Prussian inch-the values being expressed in vulgar fractions.
Students were taught fundus examination on a large rabbitthis animal seems to have been an important part of the teaching equipment to judge from the following story, related by Hasket Derbv. One day the rabbit disappeared, a thief, being suspected. It was eventually discovered 'in the market place where it was identified by Liebreich owing to certain structural peculiarities of (1) Twenty-eight pairs of biconvex lenses from 2 to 100 inches focal distance.
(2) Twenty-eight pairs of biconcave glasses of the same focal length.
(3) Twelve prismatic glasses with refracting angles from 30 to 180.
(4) A frame with elastic rings in which to use the glasses.
(5) Some pieces of blue glass to hold before the eyes.
(6) A glass of carmine red to be used in the case of a false position of one of the visual lines, to colour one of the double images.
Donders was the first to explain clearly the old confusion between hypermetropia and presbyopia. He notes that the range of accommodation in persons who are habitually occupied with close work, is not necessarily diminished, as compared with sailors, agriculturalists and others whose near vision is seldom used for long. It is true, however, that eyes predisposed to myopia are, by much reading and writing, easilv rendered more myopic, but these occupations have no influence on the range of accommodation. As causes of a premature diminution of the range of accomimodation he gives glaucoma, premature old age, cataract and in MODERN METHODS OF ESTIMATING REFRACTION youth more particularly, paralysis of accommodation. Donders mentions the various forms of lenses which may be used to help the presbyope-bifocals being reconmmended for occupations, such as school teaching, office work and the like. Sir Joshua Reynolds, he tells us, was in the habit of using such glasses when painting his portraits.
The correction of hypermetropia is well treated. He advises neutralising the manifest hypermetropia and about i of the latent.
For long while the hypermetropia is still wholly facultative and there are no asthenopic symptoms, he does not give a correction for constant use, but when it has become absolute, glasses are to be worn. In this connection he relates the case of an Englishman, eminent in the scientific world--a hypermetrope--who told Donders that the minerals he was formerly able to see clearly, were now, in a very literal sense, stumbling blocks in his path. The surgeon increased his correction and shortly after, he was the recipient of a letter of thanks from the scientist. " I cannot tell you how grateful I am for the new sense you have given me. I now see the eyes of the handsome girls as well as when I was a young soldier." What better visual acuity could we, even now, desire for our elderly male patients,! He had observed the' association between convergent concomitant strabismus and hypermetropia and placed the figure at 77 per cent. A very clear account of the accommodation-convergence factor in the determination of squint is given. Donders was not optimistic as to the possibility of curing myopia-a position from which we have scarcely advanced even now. He says "' the more our knowledge of the basis of this anomaly has been established, the more certainly does any expectation in that direction appear to be destroyed, even with respect to the future." He mentions, only to condemn, 'methods of treatment current in his day; pressure to reduce the increased convexitv of the cornea which was thought to be the cause: paracentesis of the anterior chamber, tenotomy of the internal and external recti and removal of the lens. Attention is drawn to a special desk for children called a myopodiorthoticon by which the myope was kept at a long distance from his books: the distance being systematically increased. ' The task of the oculist resolved itself into:-1. The prevention of the further development of the myopia, by avoiding strong convergence, by interludes of rest while reading, and by the avoidance of a stooping position.
2. Refraction and Accommodation " visited Utrecht in 1860. In the preface to his work " On the Optical Defects of the Eye " published in 1865, Laurence expresses the hope that it may serve as an introduction to that book. It is far removed in knowledge and scientific spirit from its imnmediate predecessors. The sententious moralisings of much of the early nineteenth century ophthalmological literature, are absent and in their room, a new outlook on refractive problems holds sway. He gives a good account of the treatment of myopia-for its measurement he employed an optometer using Jaeger No. 1 type. A warning is given against an over correction, whereby the patient's accommodation is kept constantly at work and also against an under-correction, in which full value is not being derived 'from the glasses. Incidentally he remarks on the difficulty he had of grasping at first the rationale of action of a concave glass in myopia, but finally arrived at the explanation, that a myopic eye corrected, really sees the virtual images of distant objects at the focal length of the lens but 128 0 THE BRITISH JOURNAL OF OPHTHALMOLOGY considered of value. Prisms base in have no effect in curing the disease but rather encourage it. In spite of this view, he makes the significant remark that they relieve the asthenopia, by supplementing the action of the internal recti.
As a last resort tenotomy of the external recti is suggested.
( The problem of the aetiology of myopia gave him food for much thought, as indeed it still does us. Wells had observed that patients suffering from incipient cataract often became slightly myopic, the real explanation was then unknown, but he thought possibly slight swelling of the lens was responsible-quite a shrewd guess!! Like Walton he had a device for high myopes, on the lines of our telescopic spectacles-consisting of a small cone of solid glass, the base of which was convex and the opposite surface concave. Presbyopia, hypermetropia and astigmatism are all well described. Wells mentions cases of anisometropia as occurring not infrequently, and the difficulty of treatment, owing to the difference in size of the retinal images after correction.
Throughout the whole of the section on refraction the name of Donders appears frequently, giving us an idea of the extent of the debt of modern ophthalmology to the great Dutch scientist.
The story of the growth of refraction need not be carried beyond 1870. Its course since that time is familiar to everyone who practises the science. Following an infancy and childhood, alike stormy and of little repute, it had by 1870 attained, in its manhood, to a high place of honour which the passage of years, has served only to augment. Our ophthalmological ancestors, perhaps,
